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(57)Abstract: 

PURPOSE: lb obtain the device provided with reflection electrodes 
having good reflection characteristics by using a mask with which 
circular shapes having the diameters within the range of specific values 
are mingled and the adjacent circular shapes are apart at a specific 
value or above. 

CONSTITUTION: An org. insulating film 42 is formed over the entire 
surface on a substrate 31 so as to cover gate bus wirings, source bus 
wirings and TFTs 40. Projecting parts 42a having a convergent shape 
and having 3 to 50pm diameter in the sectional shape of the base parts 
are formed at a height H in the regions of the org. insulating film 42 
where the reflection electrodes 38 are formed by being apart the 
adjacent projecting parts at >lpm. Contact holes 43 are formed at the 
part of the drain electrodes 37. The reflection electrodes 38 consisting of 
aluminum, silver, etc., are formed on the regions of the org. insulating 
film 42 where the circular projecting parts 42a are formed. The reflection electrodes 38 are connected to drain 
electrodes 37 in contact holes 43. These rugged parts are formed by using the mask and, therefore, the depth of 
the recessed parts is constant and the damages by the insulation defect are not given to the elements. Unequal 
exposing is prevented by being apart the projecting parts 42a at >lpm. 
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* NOTICES * 

Japan Patent Office is not responsible for any 



damages caused by the use of this translation. 

1. This document has been translated by computer. So the translation may not reflect the original 
precisely. 

2. **** shows the word which can not be translated. 
3.1n the drawings, any words are not translated. 



[Claim(s)] 

[Claim 1] The insulator layer which has irregularity is applied to the liquid crystal layer side on one 
substrate among the transparence substrates of the couple by which opposite arrangement is carried out 
by intervening a liquid crystal layer. The reflecting plate which has two or more reflectors which are the 
display picture elements which reflect the incident light from the substrate side of another side on it is 
formed. In the reflective mold liquid crystal display constituted by forming in the liquid crystal layer side 
on the substrate of another side the common electrode which has translucency over the whole surface 
mostly The reflective mold liquid crystal display characterized by being mutually separated from 1 
micrometers or more of the heights which it is the pillar-shaped object said whose heights are the 
diameters of 3-50 micrometers, and the arrangement is irregular and adjoins. 

[Claim 2] The insulator layer which has irregularity is applied to the liquid crystal layer side on one 
substrate among the transparence substrates of the couple by which opposite arrangement is carried out 
by intervening a liquid crystal layer. The reflecting plate which has two or more reflectors which are the 
display picture elements which reflect the incident light from the substrate side of another side on it is 
formed. In the manufacture approach of the reflective mold liquid crystal display constituted by forming 
in the liquid crystal layer side on the substrate of another side the common electrode which has 
translucency over the whole surface mostly Apply an organic compound insulator uniformly on said 
reflecting plate, and a photoresist layer is applied on it. After forming irregularity in a photoresist layer 
by hitting the mask formed so that the protection-from-light field where a circular protection-from-light 
field with a diameter of 3-50 micrometers furthermore adjoins irregularly might leave 1 micrometers or 
more to a photoresist layer, and irradiating light, The manufacture approach of the reflective mold liquid 
crystal display characterized by etching, making the concavo-convex section corresponding to said 
protection-from-light field to an organic compound insulator, and forming a metal thin film on it. 
[Claim 3] Said mask is the manufacture approach of the reflective mold liquid crystal display according to 
claim 2 characterized by for one side carrying out mirror plane reversal of the unit pattern of the 
rectangle which is 100-200 micrometers, and designing it. 

[Detailed Description of the Invention] 
[0001] 

[Industrial Application] This invention relates to the reflective mold liquid crystal display which does not 

use the back light which displays by reflecting incident light, and its manufacture approach. 

[0002] 

[Description of the Prior Art] In recent years, application of the liquid crystal display to a word processor, 
a laptop computer, pocket television, etc. is progressing quickly. Since especially the reflective mold liquid 
crystal display that displays from the outside also in a liquid crystal display by reflecting the light which 
carried out incidence has the unnecessary back light which is the light source, power consumption is low 
and it is a thin shape, and since lightweight-izing is possible, it is observed. 

[0003] from the former, also although kicked, by these methods, one half of the optical reinforcement of 
the natural light will be inevitably used for a display with a polarizing plate, and the problem on which 
the STN (super twisted nematic) method is used for TN (Twisted Nematic) method and the list that a 
display becomes dark is shown in a reflective mold liquid crystal display. 

[0004] Not using the polarizing plate, the display mode which is going to use all the beams of light of the 
natural light effectively is proposed to such a problem. As an example in such the mode, a phase 
transition mold guest host method is held (D. L.White and G.N.Taylor:JAppl.Phys.45 4718 1974). In this 
display mode, the cholesteric nematic phase transition phenomenon by electric field is used. The 
reflective mold multicolor display which combined the micro light filter with this phase transition mold 
guest host method further is also proposed (157 Tbhru Koizumi and Tatsuo Uchida, Proceedings ofthe SID 
Vol.29, 1988). 
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[0005] In order to obtain a still brighter display in the mode which does not need such a polarizing plate 
it is necessary to make the luminous intensity scattered about in the direction vertical to the display 
screen increase to the incident light from all include angles. For that purpose, it is necessary to create the 
reflecting plate which has the optimal reflection property. Surface irregularity is controlled and the 
reflecting plate in which the silver thin film was formed on the irregularity is indicated by by changing 
into above-mentioned reference the time amount which carries out surface roughening of the front face of 
the substrate which consists of glass etc. by the abrasive material, and is etched with a hydrofluoric acid. 
[0006] I Drawing 11 is the top view of reflecting plate 2a which has the thin film transistor (it is hereafter 
described as TFT) 1 which is the switching element used for an active matrix, and drawing 12 is the 
sectional view seen from cutting plane line XI-XI shown in drawing 11 . On the substrate 2 of insulation, 
such as glass, two or more gate bus wiring 3 which consists of chromium, a tantalum, etc. is mutually 
formed in parallel, and the gate electrode 4 is branched and formed from the gate bus wiring 3. The gate 
bus wiring 3 is functioning as the scanning line. 

[0007] The gate dielectric film 5 which covers the gate bus electrode 4 and consists of silicon nitride (SiNx) 
silicon oxide (SiOx), etc. the whole surface on a substrate 2 is formed. On the upper gate dielectric film 5 
of the gate electrode 4, the semi-conductor layer 6 which consists of amorphous silicon (it is hereafter 
described as a-Si), polycrystalline silicon, CdSe, etc. is formed. In one edge of the semi-conductor layer 6 
superposition formation of the source electrode 7 which consists of titanium, molybdenum, aluminum etc 
is carried out. Moreover, superposition formation of the source electrode 7 and the drain electrode 8 which 
consists of titanium, molybdenum, aluminum, etc. similarly is carried out at the other-end section of the 
semi-conductor layer 6. In the semi-conductor layer 6 of the drain electrode 8, and the edge of an opposite 
hand, superposition formation of the picture element electrode 9 which consists of ITO (Indium Tin 
Oxide) is carried out. 

[0008] As shown in drawing 11 , the source bus wiring 10 which intersects the gate bus wiring 3 on both 
sides of the above-mentioned gate dielectric film 5 is connected to the source electrode 7. The source bus 
wiring 10 is functioning as a signal line. The source bus wiring 10 is also formed with the same metal as 
the source electrode 7. The gate electrode 4, gate dielectric film 5, the semi-conductor layer 6, the source 
electrode 7, and the drain electrode 8 constitute TFTl, and this TFT1 has the function of a switching 
element. & 

I 000 !?™ il iS g ° ing to be ada P ted for a reflective mold liquid crystal display in reflecting plate 2a which 
has TFTl shown m drawing 11 and drawing 12 , it is necessary it not only to form the picture element 
electrode 9 with the metal which has light reflex nature, such as aluminum and silver, but to form 
irregularity on gate dielectric film 5. It is difficult to form in homogeneity the irregularity to which the 
taper was generally attached to the insulator layer 5 which consists of an inorganic substance. 
10010] Drawing 13 is the top view of reflecting plate 12a which has TFTll used for a bitter taste tee 
BUMATO risk method, and drawing 14 is the sectional view seen from cutting plane line XU-XII shown 
in drawing 13 . Two or more gate bus wiring 13 which consists of chromium, a tantalum, etc. on the 
substrate 12 of insulation, such as glass, is mutually formed in parallel, and from the gate bus wiring 13 
the gate electrode 14 branches and is prepared. The gate bus wiring 13 is functioning as the scanning line". 
lOOllJ The gate dielectric film 15 which covers the gate electrode 14 and consists of silicon nitride, silicon 
oxide, etc. the whole surface on a substrate 12 is formed. On the upper gate dielectric film 15 of the gate 
electrode 14, the semi-conductor layer 16 which consists of a-Si etc. is formed. The contact layer 17 which 
consists of a-Si etc. is formed in the both ends of the semi-conductor layer 16. On one contact layer 17, 
superposition formation of the source electrode 18 is carried out, and superposition formation of the drain 
electrode 19 is carried out on the contact layer 17 of another side. The source bus wiring 10 which 
functions as a signal line which intersects the gate bus wiring 13 on both sides of the above-mentioned 
gate dielectric film 15 is connected to the source electrode 18. The gate electrode 14, gate dielectric film 15 
the semi-conductor layer 16, the contact layer 17, the source electrode 18, and the drain electrode 19 
constitute TFTll. 

[0012] Furthermore, on it, it has two or more heights 20a, and the organic compound insulator 20 which 
has a contact hole 21 on the drain electrode 19 is formed. A reflector 22 is formed on an organic compound 
insulator 20, and the reflector 22 is connected with the drain electrode 19 through the contact hole 21. 
[0013] If an organic compound insulator 20 is formed on reflecting plate 12a which formed TFTll as 
mentioned above, heights 20a can be easily formed in the front face of an organic compound insulator 20 
using the etching method, and the reflector 22 which has irregularity easily can be formed by forming a 
reflector 22 on the organic compound insulator 20 which has heights 20a 
[0014] 

[Problem(s) to be Solved by the Invention] In a reflecting plate given in the above-mentioned reference, 
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since the concavo-convex section is formed by attaching a blemish to a glass substrate by the abrasive 
material, the concavo-convex section of a uniform configuration cannot be formed. Moreover, since there 
are a trouble that the repeatability of the configuration of the concavo-convex section is bad, and a trouble 
that the configuration of the concavo-convex section cannot be patternized, if such a glass substrate is 
used, the reflective mold liquid crystal display which has a good reflection property with sufficient 
repeatability cannot be offered. Furthermore, since there is risk of giving a damage to equipment to a 
reflecting plate with switching elements, such as TFT, this approach is inapplicable. 
L0015J Moreover, as shown in above-mentioned drawing 11 and above-mentioned drawing 12 , in case a 
reflector 9 and the source bus wiring 10 are formed on gate dielectric film 5, gap 9a is formed so that a 
reflector 9 and the source bus wiring 10 may not flow. However, if the source bus wiring 23 is formed on 
gate dielectric film 15 and a reflector 22 is formed on an organic compound insulator 20 as shown in 
above-mentioned drawing^ and above-mentioned drawing 14 , the above gap 9a is unnecessary. 
W016J In order to improve the brightness of a display, a reflector 22 is so desirable that it is large. 
1 herefore, in drawing 13 and drawing 14 , reflector 22 edge is larger than the reflector 9 which is formed 
also on the source bus wiring 23 through an organic compound insulator 20, and is shown by drawing 11 
and drawing 12 . 6 — 

[0017] However, since the organic compound insulator 20 has irregularity, a crevice becomes deep, when 
poor etching to which bottom 20b of a crevice contacts on the source bus wiring 23 arises, the insulation 
by the organic compound insulator 20 is not performed, but it has the problem that the poor insulation of 
the reflector 22 and the source bus wiring 23 which are formed on an organic compound insulator 20 



arises. 



[0018] Moreover, in order to form the organic compound insulator 20 which has heights 20a the whole 
surface on a substrate 12, in case patterning of the reflector 22 is carried out, there is a problem that 

r™,^ 2£ ty an8eS at the edge 0f a reflector 22 and P° or patterning of a reflector 22 arises by heights 20a. 
10019J The object of this invention is offering the reflective mold liquid crystal display equipped with the 
reflector which solves an above-mentioned problem and has a good reflection property, and its 
manufacture approach. 
[0020] 

[Means for Solving the Problem] The inside of the transparence substrate of the couple by which opposite 
arrangement is carried out by this invention intervening a liquid crystal layer, Apply to the liquid crystal 
layer side on one substrate the insulator layer which has irregularity, and the reflecting plate which has 
two or more reflectors which are the display picture elements which reflect the incident light from the 
substrate side of another side on it is formed. In the reflective mold liquid crystal display constituted by 
forming m the liquid crystal layer side on the substrate of another side the common electrode which has 
translucency over the whole surface mostly It is the pillar-shaped object said whose heights are the 
diameters of 3-50 micrometers, and the arrangement is irregular and it is the reflective mold liquid 
r™? l »7 Splay Wlth Which ad J' oinin g heights are characterized by leaving 1 micrometers or more mutually. 
10021J Moreover, the inside of the transparence substrate of the couple by which opposite arrangement is 
earned out by this invention intervening a liquid crystal layer, Apply to the liquid crystal layer side on 
one substrate the insulator layer which has irregularity, and the reflecting plate which has two or more 
reflectors which are the display picture elements which reflect the incident light from the substrate side 
of another side on it is formed. In the manufacture approach of the reflective mold liquid crystal display 
constituted by forming in the liquid crystal layer side on the substrate of another side the common 
electrode which has translucency over the whole surface mostly Apply an organic compound insulator 
uniformly on said reflecting plate, and a photoresist layer is applied on it. After forming irregularity in a 
photoresist layer by hitting the mask formed so that the protection-from-light field where a circular 
protection-from-light field with a diameter of 3-50 micrometers furthermore adjoins irregularly might 
leave 1 micrometers or more to a photoresist layer, and irradiating light, It is the manufacture approach 
ol the reflective mold liquid crystal display characterized by etching, making the concavo-convex section 
corresponding to said protection-from-light field to an organic compound insulator, and forming a metal 
thin film on it. 

[0022] Moreover, this invention is characterized by for said mask carrying out mirror plane reversal of the 
unit pattern of the rectangle whose one side is 100-200 micrometers, and designing it 
[0023] eg- 

[Function] If this invention is followed, in said reflective mold liquid crystal display, 1 micrometers or 
more of heights which the reflecting plate which has a reflector adjoins again by the mixed circular 
heights whose diameter is 3-50 micrometers are left, they are formed, and the location is irregular. 
Moreover, since formation of the concavo-convex section is performed using a mask, without becoming 
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fixed and giving the damage by poor insulation to a component by this, by detaching 1 micrometers or 
more of heights, the depth of a crevice can prevent unevenness of exposure and has a bright reflection 
property. 

[0024] Moreover, by carrying out mirror plane reversal of the unit pattern whose one side is 100-200 
micrometers about the design of the mask of a desirable random pattern, simplification of a design can be 
realized and the bright reflection property which the joint of a unit pattern did not become a straight line, 
but were scattered on homogeneity by mirror plane reversal is obtained. 

[0025] The field in which the thin film which furthermore has the reflex function of a reflecting plate was 
formed can consider as the configuration arranged at the liquid crystal layer side, i.e., the location which 
adjoins a liquid crystal layer mostly, when especially parallax becomes a problem. 

[0026] Moreover, although the thin film which has said reflex function may be an insulating thin film of 
the notch form filter using a dielectric mirror or cholesteric liquid crystal, there is no inconvenience also 
as a metal thin film. Furthermore, with the electrode formed in said translucency substrate in this case, a 
function can be given also as an electrode which counters on both sides of said liquid crystal layer. 
[0027] 

[Example] Hereafter, it is explained more concretely that this invention is also at an example. 
[0028] Drawing 1 is the sectional view of the reflective mold liquid crystal display 30 which is one 
example of this invention, and drawing 2 is the top view of the reflecting plate 52 shown in drawing 1 . 
Two or more gate bus wiring 32 which consists of chromium, a tantalum, etc. on the insulating substrate 
31 which consists of glass etc. was mutually formed in parallel, and the gate electrode 33 has branched 
from the gate bus wiring 32. The gate bus wiring 32 is functioning as the scanning line. 
[0029] The gate dielectric film 34 which covers the gate electrode 33 and consists of silicon nitride (SiNx), 
silicon oxide (SiOx), etc. the whole surface on a substrate 31 is formed. On the upper gate dielectric film 
34 of the gate electrode 33, the semi-conductor layer 35 which consists of a-Si, polycrystalline silicon, 
CdSe, etc. is formed. The contact electrode 41 which consists of a-Si etc. is formed in the both ends of the 
semi-conductor layer 35. Superposition formation of the source electrode 36 which consists of titanium, 
molybdenum, aluminum, etc. on one contact electrode 41 is carried out, and superposition formation of 
the source electrode 36 and the drain electrode 37 which consists of titanium, molybdenum, aluminum, 
etc. similarly is carried out on the contact electrode 41 of another side. 

[0030] As shown in drawing 2 , the source bus wiring 39 which intersects the gate bus wiring 32 on both 
sides of the above-mentioned gate dielectric film 34 is connected to the source electrode 36. The source bus 
wiring 39 is functioning as a signal line. The source bus wiring 39 is also formed with the same metal as 
the source electrode 36. The gate electrode 33, gate dielectric film 34, the semi-conductor layer 35, the 
source electrode 36, and the drain electrode 37 constitute TFT40, and this TFT40 has the function of a 
switching element. 

[0031] The gate bus wiring 32, the source bus wiring 39, and TFT40 are covered, and the organic 
compound insulator 42 is formed all over the substrate 31 top. The heights which 5-20-micrometer 
heights are height H, and the cross-section configuration of the base section adjoins preferably the 
diameter of 3-50 micrometers by the shape of a taper leave 1 micrometers or more in the field in which 
the reflector 38 of an organic compound insulator 42 is formed, and are formed in it, and the contact hole 
43 is formed in drain electrode 37 part. In order to make small dispersion in the eel thickness at the time 
of creating the problem on the process which forms a contact hole 43 in the formation approach of an 
organic compound insulator 42, or this, and a liquid crystal display 30, height H of said heights has 
desirable 10 micrometers or less (generally the thickness of a eel is 10 micrometers or less). The reflector 
38 which consists of aluminum, silver, etc. is formed on the formation field of circular heights 42a of an 
organic compound insulator 42, and a reflector 38 is connected with the drain electrode 37 in a contact 
hole 43. Furthermore on it, the orientation film 44 is formed. 

[0032] A light filter 46 is formed on the substrate 45 of another side. A Magenta or green filter 46a is 
formed in the location which counters the reflector 38 of the substrate 31 of a light filter 46, and filter 46b 
of black is formed in the location which does not counter a reflector 38. On it, the orientation film 48 is 
formed at the transparent electrode 47 which consists of ITO etc. the whole surface on a light filter 46, 
and a pan. 

[0033] It is stuck face to face, liquid crystal 49 is poured in in between, and the reflective mold liquid 
crystal display 30 completes both the substrates 31 and 45 so that a reflector 38 and filter 46a may be in 
agreement. 

[0034] Drawing 3 is process drawing explaining the formation approach which forms the reflector 38 
which has the circular irregularity shown in drawing 1 and drawing 2 on a substrate 31, drawing 4 is a 
sectional view explaining the formation approach shown in drawing 3 , and drawing 5 is the top view of 
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the mask 51 used at the process s7 of drawing 3 . Drawing 4 (l) shows the process s4 of drawing 3 , 
drawing 4 (2) shows the process s7 of drawing 3 , drawing 4 (3) shows the process s8 of drawing 3 , and 
drawing 4 (4) shows the process s9 of drawing 3 . 

[0035] At a process si, a tantalum metal layer with a thickness of 3000A is formed by the sputtering 
method on the insulating substrate 31 which consists of glass etc., a HOTORISO graphic method and 
etching perform patterning for this metal layer, and the gate bus wiring 32 and the gate electrode 33 are 
formed. At a process s2, the gate dielectric film 34 which consists of silicon nitride with a thickness of 
4000A by the plasma-CVD method is formed. 

[0036] n+ with a thickness of 400A it is thin in an a-Si layer with a thickness of 1000A it is thin in the 
semi-conductor layer 35, and the contact layer 41 at a process s3 A mold a-Si layer is continuously formed 
in this order. Formed n+ Patterning of a mold a-Si layer and an a-Si layer is performed, and a 
semi-conductor 35 and the contact layer 41 are formed. At a process s4, a molybdenum metal with a 
thickness of 2000A is formed by the spatter all over a substrate 31, patterning of this molybdenum metal 
layer is performed, the source electrode 36, the drain electrode 37, and the source bus wiring 39 are 
formed, and TFT40 is completed. Drawing 4 (l) is the sectional view of a reflecting plate 52 in which 
TFT40 after the processing termination to a process s4 was formed. 

[0037] At a process s5, all over the reflecting plate [ in which TFT40 was formed ] 52 top, the spin coat of 
the polyimide resin (trade name: JSS-742; Japan Synthetic Rubber Co., Ltd. make) is carried out for 20 
seconds by 1200rpm, it is formed in the thickness of 2 micrometers, and an organic compound insulator 
42 is formed. At a process s6, a contact hole 43 is formed in an organic compound insulator 42 using a 
HOTORISO graphic method and the dry etching method. At a process s7, a photoresist 50 is applied on an 
organic compound insulator 42, and patterning of the circular heights 50a is carried out to the photoresist 
50 of a reflector 38 formation field using the mask 51 shown in drawing 5 . Furthermore, in order to take 
the angle of circular heights 50a, it heat-treats in 120 degrees C - 250 degrees C. In this example, 200 
degrees C and heat treatment for 30 minutes were performed. The sectional view of the substrate 31 after 
the processing termination to a process s7 is shown in drawing 4 (2). Circular protection-from-light field 
51a shown with the slash of drawing 5 is irregularly formed in the reflector 38 formation field at the mask 
51. 

[0038] At a process s8, as shown in drawing 4 (3), the organic compound insulator 42 of a part without a 
photoresist 50 is etched, and circular heights 42a whose height H is 1.0 micrometers is formed. Since it 
heat-treats to a photoresist 50 and the angle of circular heights is taken at this time, circular heights 42a 
is also formed in the form where the edge was smoothed out. Moreover, the organic compound insulator 
42 on a contact hole 43 and TFT40 is protected by the photoresist 50, and etching is not performed, if 
etching finishes, or a chemical will wash - an optical exposure - a photoresist 50 -- taking - last ** 
[0039] At a process s9, an aluminum layer is formed all over an organic-compound-insulator 42 top, and 
as shown in drawing 4 (4), a reflector 38 is formed on circular heights 42a. Let the reflecting plate 52 of 
this condition be the substrate 52 which has a reflector 38. The reflector 38 is connected with the drain 
electrode 37 of TFT40 through the contact hole 43 formed in the organic compound insulator 42. 
[0040] Although the thing of the pattern 51 of drawing 5 may be used, the configuration of a mask of 
deciding the configuration of the convex on an organic compound insulator 42 is used as the unit pattern 
shown by F of the rectangle whose one side as preferably shown in drawing 6 (a) is 100-200 micrometers, 
and as shown in drawing 6 (b), it is designed using mirror plane reversal. Drawing 7 shows an example of 
the mask 55 designed using mirror plane reversal. In addition, the dotted line 56 of drawing 7 shows a 
mirror plane. 

[0041] Although the configuration of the heights on an organic compound insulator 42 is controllable by 
the configuration of masks 51 or 55, the thickness of a photoresist 50, and the time amount of dry etching, 
it may apply the organic compound insulator of further others. 

[0042] According to the above process, the reflecting plate 52 which has a reflector 38 was obtained. 
Moreover, in an above-mentioned production process, the substrate 31 which lengthened dry etching time 
amount of an organic compound insulator 42, and set each height H with circular heights 42a of various 
radii to 1 micrometer can be obtained, and let the reflecting plate 52 which has the reflector 38 whose 
height H is 1 micrometer be a substrate 59. 

[0043] The electrode 47 formed in the substrate 45 of another side shown in drawing 1 consists of ITO, 
and thickness is 1000A. The orientation film 44 and 48 is formed by calcinating after applying polyimide 
etc. Between a substrate 52 and 45, by screen-stenciling the adhesive sealing compound which mixed the 
7-micrometer spacer and which is not illustrated, the space which encloses liquid crystal 49 is formed and 
liquid crystal 49 is poured in by carrying out the vacuum deairing of said space. What mixed the optically 
active substance (Merck Co. make, trade name S811) in the guest host liquid crystal (the Merck Co. make, 
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trade name ZLI2327) which mixed the pigmentum nigrum, for example 4.5% as liquid crystal 49 is used. 
[0044] Drawing 8 is the sectional view showing the measuring method of the reflection property of a 
reflecting plate 70 which has a reflector 67. Supposing the case where a reflecting plate 70 is actually 
used for a liquid crystal display, since each refractive index of a liquid crystal layer and a glass substrate 
is almost equal to about 1.5, on the reflecting plate 70 which has a reflector 67, the ultraviolet curing 
adhesion resin 63 of a refractive index 1.5 is used, a glass substrate 62 is stuck, and a measuring device 
61 is formed. The photograph multimeter 64 which measures luminous intensity is arranged in the upper 
part of a glass substrate 62. The photograph multimeter 64 is being fixed in the direction of a normal of a 
reflecting plate 70 so that the scattered light 66 reflected in the direction of a normal of a glass substrate 
69 with a reflector 67 among the incident light 65 which carries out incidence by the incident angle theta 
to a reflecting plate 70 may be detected. 

[0045] The reflection property of a reflector 67 is obtained by changing the incident angle theta of the 
incident light 65 by which incidence is carried out to a measuring device 61, and measuring the scattered 
light 66 of the direction of a normal by the reflector 67. 

[0046] Drawing 9 is a graph which shows the reflection property of the reflector 38 with the circular 
heights shown in drawing 1 . The reflectivity of the light which carries out incidence with the incident 
anglejheta in drawing 9 is expressed with the axis of abscissa in the include-angle theta direction to a 
theta- 0-degree line as a distance from a zero 0. A black triangle shows the reflection property of a 
reflector 38. The reflective characteristic curve shown with a circle [ white ] is measured about a standard 
white plate (magnesium oxide). 

[0047] Drawing 10 is a graph which shows the reflection property by the reflector 22 of the conventional 
circular heights shown in above-mentioned drawing 14 . A black rectangular head shows the reflection 
property by the reflector 22. When the reflection property of a reflector 38 which has the circular heights 
of this invention is compared with the reflector which has the conventional circular heights, former one of 
a reflection property is good and it turns out that a bright display is obtained. 

[0048] If the heat treatment temperature of the class of polyimide resin, thickness, and a resist is chosen 
suitably, whenever [ concavo-convex tilt-angle ] can be controlled freely, and the dependency of the 
incident angle theta of reflectivity can be controlled by this. Reflectivity is controllable also by changing 
the class and thickness of an organic compound insulator which are applied on it. 

[0049] Moreover, the magnitude of a regular-reflection component is also controllable by changing the 
rate that the protection-from -light field of a mask 51 occupies. 

[0050] Measurement of a reflection factor placed and measured the above-mentioned reflective mold 
liquid crystal display in the location of the reflecting plate of above-mentioned drawing 8 . A reflection 
factor has theta= 30 degrees of incident angles, is explained about the incident light which carries out 
incidence, and is obtained by asking for the ratio of the reinforcement of the diffused light to the direction 
of a normal in a display over the diffused light to the direction of a normal in a standard white plate. 
[0051] In the reflective mold liquid crystal display of this example, since the field in which the reflector 38 
of the reflective mold bitter taste tee BUMATO risk substrate 52 was formed is arranged at the liquid 
crystal layer side, parallax is lost, and the good display screen is obtained. Moreover, since the reflective 
thin film of the reflective mold bitter taste tee BUMATO risk substrate 52 serves as a configuration 
arranged in the location which adjoins mostly a liquid crystal layer side, i.e., a liquid crystal layer, in this 
example, height H of heights is smaller than eel thickness, and, as for whenever [ tilt-angle / of heights ], 
it is desirable [ H ] to make it loose to extent which does not disturb the orientation of liquid crystal. 
[0052] Furthermore, although patterning of an organic compound insulator was performed by the dry 
etching method in this example, when an organic compound insulator is polyimide resin, you may carry 
out by the wet etching method by the alkali solution. Moreover, although polyimide resin was used as an 
organic compound insulator, other organic materials, such as acrylic resin, can be used. Furthermore, as a 
substrate, although the glass substrate was used in this example, the same effectiveness is demonstrated 
also with an opaque substrate like Si substrate, and there is a merit which can accumulate a circuit on a 
substrate in this case. 

[0053] In addition, although phase transition mold guest host mode was taken up as a display mode in 
this example, application of reflective mold active-matrix substrates in connection with this invention, 
such as other optical absorption modes, for example like two-layer type guest host mode, a 
light-scattering mold display mode like macromolecule distributed process input output equipment LCD 
(liquid crystal display), and a birefringence display mode used by Ferroelectricity LCD, and the 
manufacture approach of those is possible, without limiting to this. Although the case where TFT was 
used as a switching element was explained, it is applicable also to the active-matrix substrate using for 
example, other MIM (Metal Insulator Metal) components, diode, a varistor, etc. 
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[0054] Some which used the resist (OFPR-800) for the resin used for an organic compound insulator have 

the effectiveness which can lessen an interference light further. 

[0055] 

[Effect of the Invention] According to this invention as mentioned above, the insulator layer of the fixed 
pattern which 1 micrometers or more of heights which the round shape of the range whose heights are the 
diameters of 3-50 micrometers by using the mask which 1 micrometers or more of round shapes which the 
round shape of the range of 3-50-micrometer diameter is mixed, and adjoin left is mixed, and adjoin left is 
obtained, a reflector is formed on it, and the reflective mold liquid crystal display which has a good 
reflection property can be manufactured with sufficient repeatability. 

[0056] Moreover, when one side designs a mask for the unit pattern of the rectangle which is 100-200 
micrometers using mirror plane reversal and the design of a mask can be simplified, the joint of a unit 
pattern does not become a straight line, but the reflective mold liquid crystal display which has a good 
reflection property can be obtained. 



[Brief Description of the Drawings] 

[Drawing 1] It is the sectional view of the reflective mold liquid crystal display 30 which is one example of 
this invention. 

[Drawing 2] It is the top view of the substrate 31 shown in drawing 1 . 

[Drawing 3] It is process drawing explaining how to form the reflector 38 which has circular heights with 
a diameter of 3*50 micrometers on the substrate 31 shown in drawing 1 and drawing 2 . 
[ Drawing 4] It is the sectional view of the substrate 31 for explaining the formation approach shown in 
drawing 3 . 

[Drawing 5] It is the top view of an example of the mask used at the process s7 of drawing 3 . 
[Drawing 6] It is drawing explaining mirror plane reversal of a unit pattern. 

[Drawing 7] It is the top view of the mask 55 which carried out mirror plane reversal and designed the 
unit pattern. * 

[Drawing 8] It is a sectional view explaining the principle of the equipment which measures the reflection 
property of a reflector 67. 

[Drawing 9] It is the graph which shows the reflection property of a reflector which has the circular 
heights of this invention. 

[ Drawing 10] It is the graph which shows the reflection property of a reflector 22 which has the circular 
heights by the conventional technique. 

[Drawing 11] It is the top view of the substrate 2 of the reflective mold liquid crystal display used for the 
conventional technique. 

[Drawing 12] It is the sectional view seen from cutting plane line XI-XI shown in drawing 11 . 

[Drawing 13] It is the top view of the substrate 12 of the other reflective mold liquid crystal displays used 

for the conventional technique. 

[Drawing 14] It is the sectional view seen from cutting plane line XII-XII shown in drawing 13 . 

[Description of Notations] 

30 Reflective Mold Liquid Crystal Display 

38 Reflector 

42 Organic Compound Insulator 
42a Circular heights 
51 55 Mask 
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